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THE GEOLOGIST. 

S E P T E M B E R 1863. 

MR. E U S K I N ' S LECTUEE ON THE SAVOY ALPS. 

B Y THE EDITOB. 

Or Mr. Euskin's admirable lecture on the Alps of Savoy, delivered 
at the Eoyal Institution, we have already given an abstract at p. 256. 
We recur again to that subject because there were two points so 
forcibly and so well put by Mr. Euskin, and so seemingly pregnant 
with the germs of future progress to our science, as to merit the 
special attention of geologists. These were the inefficacy of ice to 
scoop out lake-basins, and the mighty wave-like action of force that 
crumbles the gigantic rock-masses of our mountains almost into 
wave-like breakers ready to nod and fall. " Geology," well remarked 
Mr. Euskin in his opening words, " properly divides itself into two 
branches,—the study, first, of the materials and chronology of depo
sits ; and, secondly, of their present forms." The interest attaching 
to the relics of organic life, without doubt, has carried geologists 
away from the study of external forms ; and this almost exclusion of 
regard for structural phenomena is the more to be regretted that it 
is the threshold of the grand field of record of ancient physical phe
nomena. The gigantic mountain-wave is not heaved up and rolled 
onwards in a few moments, like the surging waves of the sea ; the 
particles of rock-masses are. not quickly moved about like the 
water-atoms of the dancing ripples on our rivers, but slowly— 
slowly indeed—are the almost immovably linked-together particles 
forced onwards by some ponderous pressure, some Bolemn but irre
sistible force, due perhaps to the very strain of the earth's altering 
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rotation or the leverage of its surface inequalities upon its central 
axis. Into these questions Mr. Euskin did not enter; be found 
enough, and more than enough, to do in his first essay to get the 
answer out of the easiest riddle he could find. No one can look at a 
piece of marble aud not see the records of particle-changes in solid 
rocks. The stratum of sea-mud, once without a flaw, has been har
dened, dried, cracked into innumerable fragments, and these are now 
soldered together by crystalline spar. Well, indeed, did Mr. Euskin se
lect the beautiful marble as an example of particle-movements in rocks. 
Nor let it be thought that the crystallizing action is confined to the 
open cracks ; it goes through the very body of the stone : marble, 
black, white, grey, or variegated, is crystalline throughout. The sea-
mud, which it was originally, did not fall on the ocean-bottom in 
crystals, nor did it dry up, like the salt of the sea, in crystalline 
forms. But it consolidated into a hard amorphous rock, and then 
the crystalline forces moved particle after particle, and put it into 
regular form. " So that," saidMr. Euskin, in his eloquent language, 
' ' through the whole body of the mountain there runs, from moment 
to moment, year to year, age to age, a power which, as it were, 
makes its flesh to . creep ; which draws it together into narrower 
limits, and in the drawing, in the very act, supplies to every fissure 
its film, and to every pore its crystal." And in this change the ima
ginative mind of Mr. Euskin saw, perhaps with prophetie distinctness, 
how all terrestrial things were purifying themselves for some greater 
end, some more beautiful condition. " All is advance,''' he said," from 
disorder to system, from infection to purity ; nor can any of us know 
at what point this ascent will cease. We can already trace the 
transformation from a grey flaky dust, which a rain-shower washes-
into black pollution, to a rock whose substance is of crystal, and. 
which is starred with nests of beryl and sapphire. But we do not 
know if that change is yet arrested, even in its apparently final 
results. AVe know in its earlier stages it is yet in progress ; but have 
we in any case seen its end ?" 

But not only is there a gathering together of circumambient par
ticles, round crystalline axes, but the very body of the rocks, over 
miles and miles .of ground, are capable of onward surging motions, 
like the long rolling of heavy waves,—the very rocks that form those 
mountains which, to us, are the types of solidity and endurance. The 
"everlast ing" mountains, as they seem to us, are to Mr. Buskin's 
eye as viscous as the glacier ice; traversed by innumerable fissures 
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permeating play and motion, sometimes filled with water, sometimes 
with vapour, with gelatinous flint, with metal-ore. We may have a 
crag-glacier, measurable in depth by miles instead of fathoms; 
stiffened with bands of agate and flexible with fibres of iron; flexible 
at all events, by its own molecular or fragmentary division, and assum
ing new dimensions or flowing into new channels through gradations 
which are immeasurable, and in times of which human life—we 
might almost say human history — forms no appreciable unit. 
Having dealt with the substance of the mountain, Mr. Kuskin goes 
on to the formation. Taking its collective rock-strata as so many 
original sea-bottoms level and flat, he seeks to find out how the 
Alpine mountain assumed its present rugged, dislocated form. We 
do not say Alpine mountains, for such mighty monuments are not to 
be read at once ; no eagle eye could read these wonders at a glance> 
with secrets hidden by fallen debris, and records buried and wrapped 
up in the folds and bends of a gigantic earth-mantle. Mr. Buskin 
found a portion and a corner of the magnificent Alps of Savoy suf
ficient to task his skill and knowledge. " There are," said he, " the 
mountain which is cut by streams or by more violent forces out- of 
a mass of elevated land, just as you cut a pattern in thick velvet or 
cloth; and there is the mountain produced by the wrinkling or fold
ing of the land itself, as the more picturesque masses of drapery are 
produced by its folds. Be clear in separating these two conditions." 

It is something wonderful to think of such slow but perfect plas^ 
ticity in rock,—to see, in the mind's eye, particle pushing particle, and 
particle after particle yielding to the pressure through ages that man's 
race cannot count, lifting, rising, surging so slowly and solemnly, that 
no eye can perceive the motion, no ear detect the slightest grating in 
its onward rush ; for rush it is, although so slow and silent. " There 
are," Mr. Euskin continued, " two ways in which this folding of the 
hills may be effected. You may have folds suspended or folds com
pressed. If underneath, a mass comes up which sustains the folds,—• 
a pendant wave ; but if the force be lateral, you have a compressed 
wave. And observe this further distinction :—if a portion be raised 
by a force from beneath, unless the beds be as tenacious as they are 
ductile, they will be simply torn up and dragged out of shape at that 
place, and on each side the country will be undisturbed. But if they 
are pushed laterally into shape, the force of the thrust must be com
municated through them to beds beyond; nay, the rock which im
mediately receives the shock may, if harder than those beyond it, 
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show little alteration of form, but pass on the force to weaker beds at 
its side, and thus affect a much larger space of country than th0 
elevatory convulsion. Now the fact is that in the Alps both these 
actions have taken place, and have taken place repeatedly, so that you 
have evidence both of enormous lateral thrusts which have affected 
the country for hundreds of miles, and of local elevations indepen
dently operating through them, and breaking their continuity of ac
tion. . . . The ripple of a streamlet rises, glances, sighs, and is gone. 
An Atlantic wave advances with the slow threatening of a cloud, and 
breaks with the prolonged murmur of its thunder. Imagine that 
substance to be not of water, but of ductile rock, and to nod to
wards its fall over a thousand vertical fathoms instead of one, and 
you will see that we cannot assert, perhaps cannot conceive, with 
what slowness of march or of decline the mountain-wave may rise 
or rest. But whatever the slowness of process, the analogy of action 
is the same. Only remember that this has taken place through rocks 
of every various degree of consistence and elasticity, and as the 
force thrills and swells from crag to crag, it is itself rent again and 
again into variously recoiling, quenched, or contracted energy, and 
divides against itself with destructive contradiction." 

Two examples of this gigantic-wave action were taken by Mr. 
Kuskin for analysis,—Mont Brezon and Mont Saleve,—the former 
" notable in the clash and curve;" but as he knew it was full of 
almost incredible structures, he selected the latter to begin with as 
a most simple example, which had been already described by De 
Saussure, Studes, and Favre, from whose observations however Mr. 
Ruskin differs, and finds this simple mountain not so simple after all. 
These three geologists, leading or copying each other perhaps, as 
geologists very often do, represent the face of the hill towards Geneva 
to be formed by vertical beds; but Mr. Kuskin's impression is " that 
these perpendicular plates of crag, clear and conspicuous though they 
are, are entirely owing to cleavage,—that is to say, to the splitting 
of the rock in consequence of the pressure undergone in its eleva
tion; and that the true beds curve into the body of the hi l l" (see 
Plate XVI. ) . " I dare not," he adds," speak with any confidence in 
opposition to these great geologists, but I earnestly invite some re
newed attention to the question, which is of no small importance in 
determining the nature of the shock which raised the walls of the Alp 
round the valley of Geneva." The ideal view of this mountain, which 
we give in Plate XVI., is from the diagram exhibited by Mr. Buskin 



MACKIE—BUSKIN ON THE SAVOY ALPS. 3 2 5 

at the Royal Institution lecture, at which we were present, and from 
notes of which the present account of his views is given. I t is but 
right to make this statement, as Mr. Buskin is fully aware and feels 
the difficulties which at present attend the verification of these 
sections both of La Saleve and the Brezon. All the lower part of 
the Saleve is Jura limestone, as determined by Favre, and that this 
rises up in a nearly vertical sheet along the whole front, thrusting up 
the Neocomian and compressing it, Mr. Buskin admits; " but there 
is doubt," he contends, " respecting these frontal clefts." Neither 
does he deny that there are raised beds of Neocomian on parts of the 
mountain, as assigned by Favre ; but that at the Grande Gorge, where 
the natural section is clearest, there are the beds all following the 
curve of the summit, and that the vertical fissures are rather faults or 
cleavages, or partly both, the business being so complicated that one 
cannot tell which is which. Baffled by the simpler Saleve, Mr. 
Buskin had little hope of resolving thoroughly the infinitely more 
complex Brezon; but on one or two points of it he gave very able 
expositions. And here again we take the liberty of copying another 
of his diagrams. " You see," he said in his lecture, " the group is 
composed of an isolated pyramidal mass, of a flat mass behind i t " (see 
Plate XVII.) , "which extends at both sides, and lastly, of a distant 
range of snowy summits, in which Mont Vergi and the Aiguille de 
Salouvre are conspicuous objects. Now these three masses are merely 
three parallel ridges of limestone-wave, formed mainly of originally 
horizontal beds of Budisten kalk, approaching you as you stand look
ing from the Saleve. Probably, I think, approaching at this moment, 
driven towards you by the force of the central Alps, the highest 
ridge broken into jags as it advances, which form the separate sum
mits of Alpine fury and foam; the intermediate one joining both 
with a long flat swing and trough of sea, and the last, the Brezon, 
literally and truly breaking over and throwing its summit forward as 
if to fall upon the shore. There is the section of i t " (Plate XVII.) ; 
" the height from base to*summit is 4000 English feet,—the main mass 
of the facade, formed of vast sheets of Budisten kalk, 1000 feet thick, 
—plunging at last, as you see, in a rounded sweep to the plain." 
Nor is this instance an extraordinary one in anything but its simpli
city and decision; the Brezon and Vergi group are only a portion of 
the longitudinal waves which flow parallel with the Alps through all 
their length, and which are cut across by transverse valleys, in which 
are the grandest scenes of Alpine precipice. 
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In treating of the sculpturing of mountains, or the working out of 
their actual forms, Mr: Ruskin laid the greatest stress on disintegration 
aided by chemical action, or by water scting as rain-torrent; and, 
although not ignoring the action of ice, dwelt properly and rightly 
on the view that ice was a less powerful agent than water in its other 
forms in a sculpturing capacity. In respect to the origin by glacier-
excavation of the basins of the Swiss and other mountain-lakes, 
which Professor Eamsay claims to have suggested, we were very 
glad to hear Mr. Ruskin speaking out forcibly and to such good pur
pose. And it would be well indeed if, on some other so-called ac
cepted topics, we had other keen thinkers speaking out as boldly and 
as eloquently as Mr. Ruskin has done on this. 

After dwelling on the viscosity of glacier-ice, as shown by Forbes 
and admitted by Hopkins, Tyndall, and others, and generally every
where now, and on those experiments which have shown the central 
portions of the glacier to be in quicker motion than the sides, which 
cling to the mountain or gorge on either hand, Mr. Ruskin charged 
the glacier motion as being wholly powerless wherever the glacier 
falls into a pit. "There have been," said he, "suggestions made 
that the glaciers of the Alps may have scooped out the lake of 
Geneva. Tou might as well think they had scooped out the sea. 
Once let a glacier meet with a hollow and it sinks into it, and becomes 
practically stagnant there, and can no more deepen or modify its re
ceptacle than a custard can a pie-dish." And then he went on to 
show, as an example, how the great glacier of the Rhone could not 
cut a passage through the gorge of St. Maurice. That is indeed the 
true way to test : take a small obstruction, and see how a big 
glacier can deal with it. If it fail to remove it, how can it remove 
greater obstacles under less advantageous conditions, which it would 
have to do in scooping a lake-basin ? Moreover, as Mr. Ruskin well 
put the facts forward, the glacier carries the fallen stones consti
tuting its moraine on its surface, but does not produce the mo
raine by its own action. The glacier likes, so to speak, nothing 
under i t ; it glides forward on a launching smooth sheet; the moraine 
consists of the sheddings of the rocks above, not of the broken frag
ments of the ground beneath. The glacier, too, moves slowly ; the 
torrent quickly, pushing stones, sand, and grit in its furious course, 
and grinding like a rough file moved at the rate of ten miles an hour. 
" The torrent cuts," says M r. Ruskin, "the glacier cleanses; one is for 
incision, the other for ablution and removal; and so far as the present 



PLATE XVIII. 

KCHINOTHURIA FLORIS (New Speaies). 

From the Chalk of Kent. 

S. P. Woodward, F.G.S., del. 
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form is concerned, you may ignore the glacier altogether. I t only 
helps the torrent here and there by exposing a surface and by carry
ing off the rubbish which the working water throws down ; but the 
two sculptors are natural disintegration and the stream, and every 
existing form in the Alps is distinctly traceable to one or other of 
these forces combined with the internal geological structure," 

ON ECHINOTHURIA FLORIS, A N E W AND ANOMA
LOUS E C H I N O D E R M FROM THE CHALK OF KENT. 

BY S. P . WOODWARD, F.G.S. 

The fossils represented in the accompanying Plate are probably only 
fragments of the original structure, and possibly only the smaller and less 
essential portions of the whole. Nevertheless I have determined to pub
lish some account of them, although at the risk of committing an extrava
gant error, as a last resort towards obtaining more complete examples or 
suggestions for their more correct interpretation. 

Both specimens have been presented to the British Museum; one by J . 
Wickham Flower, Esq., of Park Hill, Croydon, the other by the Rev. 
Norman Glass, of London. 

The first example (Fig. A) was obtained, at least sixteen years ago, from 
the Upper Chalk of Higham, near Rochester, and was submitted to Prof. E. 
Forbes, in whose custody it remained for several years. It was originally 
shown to me in connection with the anomalous Cirripede Loricula, then 
newly discovered by Mr. Wetherell. The resemblance between them is 
certainly curious; but there is no real relationship. Mr. Flower's fossil ex
hibits distinct traces of the crystalline structure peculiar to the petrified 
Echinodermata, and the pairs of pores in the ambulacra! plates are equally 
characteristic of the Echinidse. Mr. Darwin also has examined this fossil 
and rejected it from his province of inquiry. 

Prof. Forbes could not make up his mind to describe the specimen, and 
ultimately it was returned to Mr. Flower, with whom it remained until 
the publication of a note on the genus Proto-echinus, by Major Thomas 
Austin, in the ' Geologist' for 1860 (Vol. I I I . p. 446), when it was entrusted 
to me for the purpose of considering whether it had any special affinity 
with this new type, and for description in the same journal. 

The Proto-echinus was obtained from the Carboniferous limestone of 
Hook Head, Wexford, and is but a fragment of a single ambulacrum, con
sisting of three series of plates at the wider end and two at the other ex
tremity, with apparently a single terminal plate. Each plate is perforated 
by a pair of pores. I t differs from Echinothuria in every particular. 




